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INTRODUCTION
Handwriting has been the subject of many studies,
but to date there has been no adequate study of ways that
left-handed people do write and should write. Approximately
Xfour per cent of all school ohildren arc left-handed
,
and
during their school years they have to learn to express
themselves in writing. How should they sit and at what angle
should they plaoe their paper? How should they turn their
hands and wrists and how hold their pens and pencils?
No authoritative answers to these problems have been
submitted for teachers’ use. Most teachers allow the left-
handed pupil to assume a posture and pen and paper position
which he arrives at by his own trial and error method. Such
unscientific methods have led the author to attempt a study
of left-handed pupils’ writing and organization of the
results.
There seems to be no analysis made of what left-
handed children actually do when they write. These questions
cannot be answered until studies have been made of what left-
handed ohildren actually do when they write and how various
bodily postures seem to affect their speed and quality of
handwriting. This study is thus, a first attempt to collect
data from a representative group of grammar school ohildren.
^ McKee, Paul, Language in the Elementary Sohool .
Houghton Mifflin Company. New York, 1939.

It shows a method that oan be used in gathering more in-
formation. On the basis of surveys like this one, it may
later be determined what physical attitudes seem to be the
best, and how left-handed children can be instructed so as
to write efficiently.

CHAPTER X
DEVELOPMENT OF PARAGRAPH AND CHECK SHEET
While thinking on the problem of how best to record
body and paper positions, the author observed, informally,
many left-handed children wilting. It was noted that so
many combinations of posture attitudes and paper positions
were used, that it would be necessary to prepare some sort
of record sheet that would allow for every individual dif-
ference. However, the writing materials should be the same.
So one paragraph for pencil and one for ink were prepared,
and a time limit of two minutes for waiting was set. Two
minutes seemed to be the best length of time, as it allowed
for an averaging for speed and eliminated the effect of slow
starts and fatigue. It also gave time enough for an adequate
sample of hand-writing.
When selecting a paragraph to copy, the following
things were taken into consideration: The material must be
simple enough in thought and sentence structure to be fol-
lowed easily. 2. The words should be short, with every
letter of the alphabet having been used in the course of the
paragraph. 3. There must be enough material to occupy the
writer for two minutes. 4. Two equivalent paragraphs must
be chosen, one for pencil and one for ink, so as to give
variety to the pupils and insure a fresh and fair approach.
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In an effort to keep all things equal, It was decided:
1. To type the copy material, rather than write it on the
board, to eliminate any influence the teacher’s writing
might have on the pupil’s style. 2. To place the paragraph
at the top of the sheet to insure clear vision, and eliminate
looking from the board to the paper. 3. To make the lines
four inches long, double spaced, to insure easy reading.
4. To fill the remainder of the page with blank lines on
which to write. By having one sheet only for a child to
handle at a time it seemed that confusion would be eliminated
and time saved. (Mote the paragraphs herein attached.
)
All the postures noted in the preliminary observations
were listed. 1. Kow the body faced the desk. 2. How the
back was held, both side view and back view. 3. How the
head was held, both side view and back vieiv. 4. Position
of the arms and hands on the paper. 5. Position of the hand
holding the writing tool. 6. The direction in which the
pen or pencil was pointing. 7. Position of the wrist.
8. Position of the paper on the desk. 9. Over or under ap-
proach to writing.
On the check sheet, twelve spaces were marked off.
Each space was labeled according to the element to be re-
corded. At the right end of each space was a basic sketch
on which could be imposed, rapidly, the postures assumed by
the Individual. The sketching was to be done within the two
-.
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minutes while the child was writing. Thus the record would
he more complete and more accurate, as memory would not have
to he relied on. (Note sheet In appendix.)
When the analysis was started, the following elements
were chosen as being the most pertinent In clarifying the
questions at hand, and were placed as shown here, at the top
of columns in which the checking for quality and speed was
done.
Over approach Under approach
Paper positions I ii m 17 IH I H nr C7 7 3T
Speed Body in re-
lation to desk
Lateral pos.
of hack
Forward bend
of hack
Lateral pos.
of head
Forward bend
of head
Pos. of
wrist
Pos. of writing
tool
Qualityr scores
At the top of each sheet the following data was re-
corded: 1. The name of the child. 2. The name of the school.
3. The grade the child was in. 4. The age and hirthdate of
the child. 5. Child's sex. 6. Child's I.Q,. This information
was taken, to he used later in making comparisons and con-
clusions.
... ..
CHAPTER II
PURPOSE AND PROCEDURE OF THE STUDY
The purpose of this study Is to show the relationship
between quality and legibility and speed of handwriting of
left-handed children, and the following:
1. Posture attitudes:
a. Position of the body in relation to the desk-
facing parallel and oblique.
b. Position of the back—lateral and forward bend.
c. Position of the head—lateral and forward bend.
d. Position of the wrist—flat, oblique, or
perpendicular.
2. Position of the tool.
3. Position of the paper on the desk.
4. Over approach to writing.
5. Under approach to writing.
6. Speed.
Samples of handwriting in both pencil and ink were
taken from seventy- six pupils of Brookline, Massachusetts
schools in grades four, five, and six. Two paragraphs, con-
taining simple words, yet involving the use of every letter
in the alphabet, were chosen for copying, one for pencil
and one for ink. The paragraphs were mimeographed, one set
for pencil and the other for ink. Under the paragraphs were
lines on which to do the copying. Each child was taken

individually and simply told to copy the paragraph to the
best of his ability. In order to get samples of natural
customary writing, nothing was said about position of the
body or the paper. The time allowed was two minutes for eaoh
sample. While the pupil was writing, the instructor marked
a prepared check sheet recording bodily postures, paper
position, pencil and pen position, and over and under ap-
proach to writing. The judging of the samples of writing
for legibility and quality was done by three experienced
grade teachers and the author. The four scores were aver-
aged. The Ayers1 Scale was used for judging legibility
slant, alinement, line quality, letter formation and spacing,
c
The Freeman Scale was used for judging quality.
1 L. P. Ayers, Ji Scale for Measuring the Quality of
Handwriting of School Children . Russell Sage Foundation, New
Xork.
o
F. N. Freeman, Chart for Diagnosing Faults in Hand-
writing. Houghton Mifflin Company, Boston, 1914.
*
CHAPTER III
COMPARISONS OP QUALITY AND SPEED SCORES WITH THE VARIOUS
POSTURE ATTITUDES ASSUMED
The results have been considered under tivo ohief
categories, namely, over approaoh and under approach to
writing. When writing with an over approach, the hand is
placed above the line and the writing is done from above.
Usually the wrist is quite bent and as the writing proceeds,
the heel of the hand is apt to drag across the writing.
When pencil is used, there is no consequence, but with ink,
smudging results. With under approach, the hand is held
under the line in a similar way to that used by right-handers.
This position causes no difficulty with smudging.
The frequencies and percents were found for each
factor, and the results compared in relation to the approach
and the resultant quality, legibility and speed of the
writing. Quality and legibility of handwriting was judged
by three experienced grade school teachers and the author.
These judgments were made on a five point basis;
5. - 4.5 5 - Excellent
4.5 - 3.5 4 - Good
3.5 - 2.5 3 - Fairly good (writing legible but
careless letter formation, alinement
etc.
)
2.5 - 1.5
1.5
- 1
2 - Poor
1 - Extremely poor

There were six positions in whioh the pupils placed
their papers. For convenience these positions have been
numbered I, II, III, IV, V, VI.
TABLE I
PAPER POSITIONS USED
TABLE II
FREQUENCIES OF PAPER POSITIONS
Position I II III IV V VI
Frequency 13 27 6 22 7 1
Per cents 17 36 8 29 9 1
Table II shows the order of frequency of the six
paper positions. Position II had the highest frequency,
twenty-seven children or 36$ having used it. Position IV
was second, with a frequency of twenty-two, or 29$ of the
group. Position I was third with a frequency of thirteen
or 17$. Position V was fourth with a frequency of seven
making 9$ of the group. Fifth in frequency was position III

having been used by six children, or 8$ of the group.
Position VI was sixth in rank, having been used by one ohild
only.
TABLE III
PAPER POSITIONS AND AVERAGE SCORES FOR QUALITY OF
HANDWRITING ATTAINED WITH EACH POSITION
Position I II III IV V VI
Grade 4 2,7 3.1 3.5 3.2 3.1 0
5 4.0 3.3 0 5.3 0 0
6 3.4 3.6 3.5 3.7 3.4 4.6
Totals 10.1 10.0 6.6 10.2 6.5 4.6
averages 3.4 3.3 r? rzo • o 5.4 3.2 4.6
Oddly, paper position VI, shows the highest quality
and legibility soore. But this position, #iioh Is upside
down, occurred once only. Position IV, which is seoond in
frequency, and position I which is third, each averaged 3.4,
meaning that these positions yielded a pretty good quality
of writing. Position II, which had the highest frequency, and
position III, which was fifth in frequency, each averaged 3.3,
being only .1 lower than positions IV and I. Position V,
fourth in frequency, got the lowest average, 3.2. However,
this score is still within the range of fairly good writing.
The difference between the highest and the lowest score was

.2 (including position VI with one frequency only). With
such a small difference, it would seem that any of these
paper positions is satisfactory.
TABLE IV
SPEED AND QUALITY SCORE FOR THE SIX PAPER POSITIONS
a’ jsitlon 'I II Ill TV V VI
L-
,
r> dT 0
cod L-
nooi'o
ipeod h-
3C0”0
ipeod L-0,
ocore
Speed L-a
acoro
Jpeod L-6
score
jpeeci
.7 ' ,1 ^.1 ‘ • *x> 50.0 23 _ 2 40.8 : .1 ”4'4.4 6 0
-1.0 c 5 .1 0 0 ZmZ 61.4 0 “TT 0 0
6
,
v •
1
) 5 « 5 64.8 5.7 68.4 3.4 60.3 4.6 60,5
Tote 1 3 10'. 1 17: ,o 10.0 164." 6,6 114.8 10.8 164.6 6.5 164.7 4.6 68.5
A.VGT .4 ! 7.0 • 54. *. > 0 5?. 4 3.
4
'nr.7 o Sfe,4 4.S 58,5
L-Q, score — Legibility and quality soore
Speed — Number of letters per minute
Fourth grade used the first four paper positions only.
Position I yielded the poorest results, 2.7 for legibility
and quality and 59 letters per minute, which is 11 letters
below the norm for the grade. Position II showed a fairly
good quality soore, 3.1 with a satisfactory speed of 49.1
letters per minute. The best results were obtained with
position III, the quality score being 5.3, which Is a little
better than fairly good writing, and the speed being 50 letters
per minute, is up to the norm for the grade. Positions IV
and V each received fairly good quality scores but low
speed scores.

Grade five used only positions I, II, and IV.
Positions II and IV each showed a quality score of 3.3 or
fairly good, but speed with position II was low while that
for IV was good. Position I yielded the best results for the
grade. The quality of writing was good, being 4.0, and the
speed was excellent, being 65.5 letters per minute.
Sixth grade used all six paper positions. It is in-
teresting that position VI, which is upside down, showed the
best results for the entire group of 76 pupils. The quality
of writing and speed were very good, being 4.6 and 68.5.
However, the position was used by one child only. Position
IV showed the next best quality score, 3.7, but the speed of
62.4 letters per minute was a little below the grade norm.
Position II yielded .1 lower in quality than IV and .3 lower
in speed. Position I gave a little better than fairly good
quality of writing, 3.4, and the speed was excellent, being
69.4 letters per minute, which was the highest speed in the
group. Position V showed the same quality score as I, but
the speed was low, being only 60.3 letters per minute. Both
results for position III were satisfactory.
Position II, which had the highest frequency, 27
cases making 36$, and position IV, second In frequency, 22
oases making 29$, showed equally satisfactory average quality
scores and similarly low speed.
--
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TABLE V
FREQUENCIES OF OVER AND UNDER APPROACH
IN RELATION TO PAPER POSITION
osltion I II III :rv V- VI I II III IV V —vr
o& 1 4 0 3 0 0 0 0 0 6 0 0
5 6 4 0 0 0 0 0 3 4 0
G 7 17 3 0 0 0 0 0 0 6 3 1
Totals 13 37 G 7 . 0 0 0 0 0 15 7 1
i or certs 17 3G 0 0 r 0 0 0 0 0 1G 9
,
1
over oh Under Approach
Out of seventy-six cases, paper positions I, II, and
III were not used at all in the under approach, and paper
positions V and VI were not used in the over approach.
The highest frequency was for position II, with twenty-seven
cases making 36$ of the total. It was used entirely with
over approach. Position IV was the only position used with
r
both the under and over approach. I It oame second in fre-
/
quency In the under approach oatagory, fifteen cases making
18$ of the total. The third in rank was position I, over
approach, with a frequency of thirteen and a per cent of 17.
Position V, under approach, and IV, over approach, rank
fourth, each having a frequency of seven, making 9$ of the
total.

TABLE VI
FREQUENCIES OF OVER AND UNDER APPROACH
Orade Over Approach under A 'o' '•roach
4 18 7
0 6
6 27 10 -
Totals 58-- 7Op 80 (
Left-handed people have difficulty in seeing their
writing as they are doing it. Therefore, we find them
holding their hands, wrists and papers In such a way as to
enable them to see what they are doing. In the over ap-
proach, the writer places his hand above the line and ac-
tually makes the letters from above. In the under approach,
the writer places his hand below the line and makes the
letters from below, more as a right-hander does. Table VI
shows that fifty-three children or 70$ of the group used
over approach. Twenty-three children, or 30$, used under
approach.
•:
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TABLE VII
AVERAGE SCORES FOR LEGIBILITY AND QUALITY
IN RELATION TO APPROACH
Grade Over Approach Under Approach
4 5.0 5.2
5 5.5 5.5
6 5:5 5.7
Totals 9.8 10.4
average 5.5 5.5
Table VII shows that sinistrals have a fairly good
quality end legibility of handwriting whether using the over
approach or the under approach. However, there is a little
better average for the under approach in each grade and also
for the total. The difference is not significant as it is
only .2. Logically, sixth graders, who have had more
practice, achieved the best scores. 3.7, the sixth grade
score for under approach, Indicates good writing ability.
Over Approach Under Approach

TABLE VIII
AVERAGE NUMBER OF LETTERS PER MINUTE
IN RELATION TO APPROACH
u-rade Over Approach under Approach
4 Pencil Ini: Pencil Ini:
4 49 41 51 56
5 61 55 66 60
6 70 61 65 60
Total 180 155 1 QO 156
ayerr ~e 60 52 r» -io± 52
Table VIII records the average number of words
written per minute for pencil and ink in relation to approach.
Use of ink is considerably slower than use of pencil. When
using pencil and over approach, the average of the three
grades was 61 letters per minute, while with under approach,
the average was 60 letters per minute, showing a difference
of one letter only. Generally speaking, this is a satisfactory
1average ibr the three grades, as 65 letters per minute is con-
sidered the rate of speed at which a sixth grader should
write.
The ink score for both over and under approach was 52
which is 9 points lower than the pencil score.
^MoKee, Paul, Language in the Elementary School .
Houghton Mifflin Company, New York, 1939.
-.
.
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The average of pencil and ink scores for over ap-
proach and for under approach was identical—56,
TABLE IX
SPEED SCORES FOP. EACH GRADE COMPARED WITH
NORMS FOR EACH GRADE
vj-rc.de oil Puli • lor::: For
A AO r n
5 C* rr
'
— 1
—
oo 60
6 69 Cl 55
Speed—Letters per minute
Table IX shows that sinlstrals write with satisfactory
speed with pencil, but fall below the accepted averages for
their respective grade levels when using ink. About half
of the fourth graders observed in this study were Just begin-
ning to use ink. This accounts for the very low speed.
Fifth grade was 3 above the norm with pencil, but 5 below
with ink. Sixth grade scores had a wider spread, with the
pencil score going 4 above the norm and ink falling 4 below
the norm.
One of the ohief reasons for the low rate of speed
when using ink is the failure in most schools to use the
proper type of pen point. Most sinlstrals hold their hands,
wrists, and pens in such a manner that they are obliged to
push against, rather than pull av/ay from the point. This
_.
.
1b apt to cause scratching and spattering. It Is not con-
ducive to smooth fluent aotion by the pen.
What relation does bodily posture have to quality and
legibility of handwriting? In trying to clarify this
question, posture has been classified under seven headings
and the quality of writing will be discussed in relation
to each, taking Into consideration speed and approach.
TABLE X
POSITION OP THE BODY IN RELATION TO THE DESK.
Frequency L-Q, scores
Position — — \
Grade
4 19 6 3.1 3.0
5 8 6 • CJ1 3.2
6 31 6 3.6 3.6
Totals 58 18 10.2 9.8
°/o .76 .24 Av. 3.4 A*3.3
The horizontal line ( ) represents the body sitting
parallel to the desk. The oblique line (X) represents the
body sitting at that angle toward the desk. Fifty-eight
ohlldren, or 76$, sat parallel to the desk, while only
eighteen, or 24$, sat at an oblique angle. The legibility
said quality scores are slightly higher for those facing the

19
desk squarely. For fourth grade, .1 higher; for fifth
grade, .3 higher; for sixth grade, the scores are equal.
The difference in the total average score was .1 which la
not a significant difference. However, the total averages
are acceptable, as 3.4 and 3.3 is each a little better than
a fairly good score.
TABLE X-A
COMPARISON OF SCORES AND SPEED IN RELATION
TO POSITION OF THE BODY AND APPROACH
Position ot y in relet Lon to desk
f'rl’OdC
over Approach Under Approach Over Approach Undor Appj’oach
±‘‘# L- l
score
jpoecl F. L-
acore
ope o cl F. L-
.
score
opeod F. L- l
scon
A i: «. ' « 0 40.9 6
r
-
. >
• 42 .
7
5 3.0 4Q.7 1 3.0 43
O : .4 5£ .8 5 3.6 60.9 5 3.1 58.5 1 3.2 72
6 on 3.6 60.4 9 5.6 61.7 5 3.4 69.5 1 4.6 68-5
Totals 38 0.0 157.1 30 10.4 165. £ 15 9.5 176.7 r
z
O 10. B 183.5
. .versos 0.0 ' '-.4 .5 ,l|
1
5.2 ,9 3.3 6 .i
L-Q scores—Legibility and quality scores
Speed —Letters per minute
Table X-A compares the position of the body in re-
lation to t he desk with legibility and quality of hand-
writing score and speed, under the two main oatagories of
over approach and under approach. The parallel (
—
)
position was used by thirty-eight children who wrote with
the over approach. Their average ouallty score was 3.0, and
their average speed w&s 52.4 letters per minute. Twenty
children sat in the same position, but used the under approach

The average score was 3.5 which is .5 higher than those
using the over approach. Their speed was better also, being
55.1 letters per minute, which is 2.7 letters more per
minute.
The oblique position (\), was used with the over
approach by fifteen children. Their average quality score
was 3.2, with a speed of 58.9 letters per minute. The same
position, but with the under approach, was used by three
children only. Their average quality score was 3.3, which
is .1 better than the over approach. Their speed score
was 61.2 letters per minute, or 2.3 letters more per minute
than the over approach.
In each position the under approach yielded the
better results. The parallel position, under approach,
had the highest quality score and the oblique position,
under approach, had the highest speed.

TABLE XI
LATERAL POSITIONS OF THE BACK WITH CORRESPONDING
SCORES AND FREQUENCIES
frequency L-Q, scores
Position M V L" M V L-
(Trade
4 2 21 2 2.8 3,1 2.7
r:
• 1 12 1 2.8 3.4 5.3
6 2 34 1 3.6 3.2 4.2
Totals 5 67 4 9.2 9.7 10.5
1o • 07 COCO• .05 3.1
is
3.2
verag<
3.4
iS
The dotted line represents the normally perpendicular
position of the spine. The line leaning slightly to the
left v f represents the body leaning slightly to the left.
Those slanting to the right j/ , L/, represent the body
leaning slightly and extremely to the right. These three
positions were found to be the ones assumed by the students.
The lean to the left was used by five students only, and
yielded a fairly good quality score of 3.1. Sixty-seven
children, or 88 % of the children, leaned slightly to the
right. Their legibility and quality score was 3.2, being
.1 higher than the first score. Only four children leaned
extremely far to the right, and even though their score
averaged the highest, 3.4, a little better than fairly good,

it probably would not be advisable to recommend this
position, as it is not good posture.
TABLE XI-A
COMPARISON OF SCORES **'D SPEED IN RELATION TO
THE LATERAL POSITION OF THE BACK, AND THE APPROACH
Position \
l
V
• Over Approach Under Approacl Over Approach Under Approach
oracle F 1-0,
8core
Speed F
Jcore
Speed F L-Q,
Jcore
Speed F L—Q,
oeoro
Speed
4 2 2.8 58 : 0 0 0 15 3.0 43.3 6 3.3 40.2
5 1 2.8 65.5 0 0 0 6 3.3 56.8 6 3.5 62.8
6 0 0 0 0 0 0 25 5.6 64.1 9 3.6 63.1
Totals 3 5.6 123.5 0 0 0 46 9.9 164.2 21 20.4 166.1
Average 2.8 61.8 0 0 3.3 54.7 3.5 55.4
POsitio: i
i
***
11
4 1 3.1 36 1 2.3 58 0 0 0 0 0 0
5 1 3.5 47.5 0 0 0 0 0 0 0 0 0
6 0 0 0 1 4.2 56 ' 2 3.9 63 i 0 0 0
Totals 2 6.4 83.5 oc-j 6.5 114 2 3.9 65 0 0 0
•n.vera~e 3.2 41.8 3.3 ,57 3.9 63
.
0 0 0
F —Frequency
L-Q, scores—Legibility and quality scores
Speed —Letters per minute
There were four main lateral positions of the back
used by the children. The dotted line represents the per-
pendicular position; V; » represents a slight lean to the
left; j t [/, represents respectively, a slight and an
extreme lean to the right. Each position is considered in
relation to under and over approach. The perpendicular was

used by two children and with the over approaoh only. The
quality score was 3.9, which is good, and the speed was 63
letters per minute. Both of these children were in the
sixth grade, which accounts for the high averages, but these
are Just up to the accepted norms for the sixth grade.
With the back leaning slightly to the left, Just over
approaoh was used, and that, in fourth and fifth grades only.
The average score for each grade was 2.8, poor quality, v?ith
a speed of 58 letters per minute for fourth grade, and 65.5
for fifth. Perhaps the quality score is poor because of
hurrying, as the speed score is well above the norm for each
grade.
The back leaning slightly to the right was assumed
with both over approach and under approach. Forty-six
children used over approach with a resultant average quality
score of 3.3 and a speed of 54.7. Twenty-one children used
the under approach with an average score of 3.5— .2 higher
than the over approach—and speed of 55.4 letters per
minute, #ilch is .7 more than that of the "over approaohers. M
Fourth grade made a fairly good quality score of 3.0 with the
over approach, and a speed of 43.3 letters per minute. With
the under approach the quality was a little higher being 3.3,
but speed was lower being only 40.2 letters per minute.
Fifth grade made 3.3 over approach and 3.5 under approach.
Speed for over approaoh was low, being 56.8 letters per

minute, while with the under approaoh it went high, being
62.8 letters per minute. Sixth grade made 3.6 quality score
for both over and under approaoh and speed for both ap-
proaches was about the same, being only slightly under the
norm for the grade.
The averages for the second position show that the
under approach yields slightly better results.
The extreme position to the right was used by four
students only. One fourth grader and one fifth grader used
the over approach with a resultant average score of 3.2 and
a speed of 41.8 letters per minute. The quality of writing
was satisfactory, but the speed was much too low. One fourth
grader and one sixth grader used the under approach with a
resultant average score of 3.3 which is .1 higher than the
over approaoh score, with a speed of 57 letters per minute.
The fourth grader had a poor quality of writing but a high
rate of speed, while the sixth grader had a very good quality
of writing with speed a little under the norm for his grade.
Out of the four back positions, the highest quality
score was 3.9, found in the perpendicular position, over
approach. The greatest speed was found in the same group,
being 63 letters per minute.

TABLE XII
FORWARD BEND OF THE BACK AND RELATIVE QUALITY SCORES
i'rei uency L-Q scores
Position Y€ ll iL lL
u-raae
4 17 8 0 3.0 3 • 2 0
5 6 5 3 3.1 3.5 : .5
6 23 6 8 3.5 3 .
6
3.7
Total 46 19 11 9.6 L0.3 7.2
°/o .61 .25 .14 r/ P
is
3.4
verogc
2.4
' S
The three figures represent a straight back, a slight-
ly bent back, and an extremely bent back allowing the head
to come very close to the paper. A good percentage of the
children used good posture j 46 or 61$ sat with straight
backs. Oddly enough, their quality and legibility score
fairly good only, being 3.2. Nineteen or 25$ of the children
sat with moderately bent backs. Their score was the highest,
being 3.4 . Eleven, or 14$, sat with extremely bent backs.
Their score was the lowest of the three, being only 2.4,
which indicates a poor quality of handwriting.

TABLE XII-
A
A COMPARISON OF SCORES AND SPEED IN RELATION TO
FORWARD BEND OF THE BACK AND APPROACH
Position (4 15
0v< ir Ap iroach Jn<ler Ap croach cnrer Approach. Under Approact
Grade F L-
,
score
Speed F L-
,
score
Jpeed F L-Q
score
jpeed F L-Q
score
Jpeed
4 is 2.9 45 .
1
5 8.0 43.4 6 3.1 4^ Ato 5.5 41. £
.5 2 2.7 65.5 4 3.5 68.5 5 3.5 54.5 0 0 0
6 16 3.5 67.' 7 3.8 65 .
5
5 3.8 55.9 1 3.2 62. E
totals 30 9.1 175.7 L6 10.1 175.2 16 10.4 157.4 5 6.7 104.
average ' 3.0
_
58.6 3.4 58.4 5.5
a —
52.7 O • C' 52.
Ll
Over Approach Uncler approach
F L-Q
score
Jpeed F L-Q
score
jpeed
0 0 0 0 0 0
1 2.8 51 2 3.9 51.3
6 3.8 63.3 2 2.3 59.3
7 6.6 114.5 4 6.2 110.6
3.3 57.2 3.1 55.3
F —Frequency
L-0, scores—Legibility and quality scores
Speed —Letters per minute
The fourth grade children used two back positions—
straight and slightly bent, with both over and under

approach. With the straight hack, the scores are very close
for the two approaches. For over approach the score was 2.9,
and the speed was 43.1 letters per minute. For under approach
the score was 3.0, and the speed was 43.4 letters per minute.
Both soores indicate a fairly good quality of writing, but
the speed is considerably below the norm of 50 letters per
minute. With a slightly bent back, and the over approach,
the score was 3.1, with a speed of 47 letters per minute.
For the under approach in the same position, the score was 3.5
with a speed of 41.5 letters per minute. The slightly bent
back position yielded the best results for the fourth grade.
Fifth graders used all three positions. With a
straight back and over approach, the score was 2.7, in-
dicating a poor quality of writing, while the under approach
resulted in a score of 3.3, or fairly good writing. Speed
for both approaches was satisfactory, being 65.3 for over
approach and 68.5 for under approach. With the slightly bent
back, only the over approach was used. The quality score of
3.5, shewed a little better than fairly good writing, but the
speed of 54.5 was below the norm of 60 letters per minute for
the grade. With the extremely bent back, the frequency was
only three. For the over approach the quality score was 2.8,
indicating a poor quality of writing and the speed was 51
letters per minute. The score of 3.9 or good quality writing,
was obtained with the under approach, but the speed was only
. .
.
.
*
.
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slightly higher than the over approach, being 51.3 letters
per minute.
Sixth graders used all three positions, each vrith
over and under approaoh. With a straight back and over ap-
proach, the score was 3.5, with a speed of 67.3, both of
which are satisfactory. While with the under approach, the
quality score is higher, being 3.8, which is good, the
speed is lower, being 63.3 or 1.7 below the norm of 65 letters
per minut6 for the grade. With the slightly bent back and
over approach, the score was 3.8 with a speed of 55.9, while
with the under approach the score was 3.2 with a speed of
62.5. With the extremely bent back, the soore was 3.8 with
a speed of 63.3 against the under approach score of 2.3 and
speed of 59.3. The highest results for the sixth grade were
tied between two positions. Straight back, under approach,
and extremely bent back, over approach, each received a
quality score of 3.8 and a speed score of 63.3.
The total averages show that sitting with a slightly
bent back, using the over approach, yields the best quality
of waiting, a score of 3.5, which is good; that sitting with
a straight back, using over approach gives the greatest
speed—58.6 letters per minute.
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TABLE XIII
LATERAL BEND OF THE HEAD AND RELATIVE QUALITY SCORES
i osition y V
Or;de F L-Q,
score
f L-Q.
score
F L-Q,
score
F L-Q,
sc ore
4 r>d 2.5 21 3.1 T” 3.0 ~~7T~
5 1 4.0 n 3.2 2 3.9 0 0
6 0 0 24 3.7 9 5.3 4 3.2
Totals 5 6.5 56 10.0 13 10.2 4 3.2
AV-erp.ge 4> 3.5 74^ 3.3 17# 3.4 5
>
3.2
These positions are taken from the back view of the
head, showing a slight bend to the left V } perpendicular
| ; slight and extreme bends to the right j ,
The second position, where the head is bent slightly
to the right, had the highest frequency, fifty-six children,
making 74$ of the group. Their average quality score was
3.3, indicating a fairly good quality of handwriting. Thir-
teen, or 1?
%
of the children, used the third position with
the head bent extremely to the right, with a resultant score
of 3.4 which was .1 better than those using the second
position. Four children, making b$ of the total, bent their
heads slightly to the left, achieved a score or 3.2. The
perpendicular position was used by only three children, who
made a score of 3.3. 3.4 was the best quality score. It was
achieved by the 17$ who bent their heads extremely to the
right.
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TABLE XIII-A
A COMPARISON OF SCORES AND SPEED IN RELATION TO
THE SIDEWISE BEND OF THE HEAD, AND APPROACH TO WRITING*
iosition
Over Approach Under approach
|
Over Approach Under Approach
orcde r L-
jcore
Apeed F L-
,
jcore
ipeed F L-
; o or e
^pocd F L-Q.
Jcore
jpeed
4 2 2 5 46 0 0 0 15 5.1 42.6 6 3.1 42.6
5 1 4.0 65 ; 5 0 0 0 7 3.3 55.5 4 2.3 68.5
6 0 0 0 0 0 0 19 3.7 65.7 5 3.3 65.2
Totals 3 G .5 111.5 0 0
.
0 41 10.1 164.3 15 10.2 176.3
..ycrage 2.3 55.3 0 0 3.6 52.7 5.4 58.3
. ositio: 1 s' \
4 1 2.8 56 1 • 44 0 0 0 0 0 0
5 0 0 0 0 .9 51.3 0 0 0 0 0 0
6 4 2.5 60.5 5 .5 59.6 4 2,2 64.4 0
.
0 0
1'otals 5 6.3 116.5 0 10.7 154.9 4 r.2 64.4 0 0 0
..Ter' • ; 3 ,2 58 ,
5
5
.
6 51.6 r- O<- • 64.4 0 0 0
F —Frequenoy
L-Q, scores—Legibility and quality scores
Speed —Letters per minute
The fourth graders used only the first three positions
of the head. With the perpendicular position, over approach,
the quality was poor, being only 2.5 and the speed was cor-
. reepondingly low, being 46 letters per minute. With the
second position, head bent slightly to the right, over ap-
proach the score was 3.1 or fairly good. But the speed was
very low being only 43.6 letters per minute. With under

approach, the soore was identical but the speed was even
less, being 42.6 letters per minute. For the third position,
head bent extremely to the right, the soore was poor again—
2.8, but the speed was 56 letters per minute, or 6 letters
above the norm of 50 for the grade. Under approach in the
third position yielded the best quality score—3.3, but the
speed was only fair, being 44 letters per minute.
Fifth grade also used only the first three positions.
Position one, over approach, showed the highest score, 4.0
which is good quality of writing. The speed of 65.5 letters
per minute is also satisfactory. For the second position,
over approach, the score was 3.3 or fairly good quality of
writing, but the speed was low, being only 55.5 letters per
minute. With the under approach, the score was the same, 3.3
but the speed was very good being 68.5 letters per minute.
With the third position, only the under approach was used.
The quality score was good, being 3.9 but the speed was low,
being 51.3 or 8.7 letters below the norm of 60 for the grade.
Sixth graders did not use the first position at all.
In the second position, with the head bent slightly to the
left, over approach, both quality and speed were good, being
3.7 and 65.7 respectively. The under approach results were
also satisfactory, being 3.8 for quality and 65.2 for speed.
For the third position, over approach, the score of 3.5 shows
a fairly good quality of writing, but the speed was low,
.
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being 60.5 letters per minute. For under approach the
quality score was the same, but the speed was still lower,
being 59.6 letters per minute. The fourth position, head
bent slightly to the left, yielded only a fair quality of
writing—3.2, but the speed was satisfactory, 64.4 letters
per minute.
3.6, indicating a little better than fairly good, was
the highest average quality score. It was gotten with the
second position, over approach, and also the third position,
under approach. However the other three scores were satis-
factory. The highest speed score 7/as 64.4 letters per
minute, achieved by those using the fourth position, over
approach. This high score is due to the fact that only
sixth graders used that position.
(
TABLE XIV
forward bend of the head and relative quality scores
Frequency L -0. score
.Position V
t
Grade
4 17 8 5.0 3.1
5 9 5 5.1 3.8
6 19 18 5.5 3.6
Total 45 51 9.6
.
10.5
55 59 41 5.2
live:
3.5
’ages
Table XIV tabulates the results gotten by those who
held their heads bent slightly forward V
,
and those who
bent their heads extremely far forward [^1
Forty-five, or 59$ of the children bent their heads
slightly. Their average score for legibility and quality
was fairly good—3.2. Thirty-one, or 41$ of the children
bent their heads extremely forward and received the better
average score of 3.5.

TABLE XIV-A
A COMPARISON OF SCORES AND SPEED IN RELATION TO
FORWARD BEND OF THE HEAD, AND APPROACH TO WRITING
.Position i/ '/ u u
u-rnde
Ovm . .ppronch Unci' r . j.)i’o."ch OV03 Approach Und jr Ap_ rocck
. L-
:'CO -o
-.mod 1. L-
no ore
j cod F. L-
.
: o v,c
Jpood F. L-Q,
3cor(
Jpoo^
.
4 12 : .0 41.9 5 .0 41. E 6 2,9 50 2 5,5 46.1l
5 7 .1 : 7. ; 5.1 1 4.2 49 4 3.7 61.*
_
5 15 .6 65.7 4 5,4 .
'
1: 5.6 65 6 3.9 64.
f
vote lc 54 9.7 195 c 5 11 9.4 1 .2 19 10.7 164 12 11.1 172.*
j-ivcvr pen • 64.0 . c 5.6 55 3.7 57.4
F —Frequency
L-Q, scores—Legibility and quality scores
Speed —Letters per minute
When viewing the head from the side, two positions
were noted, a slight forward bend and an extreme forward
bend. Each of these positions was used with both over and
under approach.
In fourth grade, twelve children sat with the head
slightly bent forward, using the over approach, and obtained
a score of 3.0, which means a fairly good quality of writing.
However, their speed was only 41.9, which is 8.1 below the
norm for the grade. The same position, with under approach,
was used by five children and the results were very nearly
identical. With the head bent extremely far forward and the
over approach used, six children obtained a score of 2.9,

which means that their writing was poor. But their speed
was 50 letters per minute, being equal to the norm for the
grade. However, the same position with the under approach,
used by two children, yielded the better score of 3.5, dch
indicates a better than fairly good quality of writing, but
the speed was lower, being 46.2 letters per minute—3.8
letters below the norm for the grade.
Fifth grade achieved better results on the whole. In
the first position, head slightly forward, with the over ap-
proach, seven children scored 3.1, which means a fairly good
quality of writing. They made a speed of 57.9 letters per
minute. With the under approach, the score was the same
—
3.1, but the speed was better, being 64.8 letters per minute,
which is 4.8 letters above the norm for the grade. In the
second position, with the head bent extremely far forward,
one child used the over approach, obtaining a score of 4.2,
which Is quite good quality. However, the speed was much too
low, being 49 letters per minute or 1. letter per minute
below the norm for fourth grade. Four children used the
second position with the under approaoh, and obtained a
score of 3.7 indicating a good quality of writing and the
satisfactory speed of 61.8 letters per minute.
In general, sixth grade scores and speed were poorer
with the first position than with the second. Fifteen

children wrote v/ith the head bent slightly forward, using the
over approach. Their score was 3.6, showing good quality of
handwriting. Their speed was 63.7, which is satisfactory,
but a little under the norm of 65 letters per minute for the
grade. Four children used the under approach with this
position, getting the lower score of 3.4 and slower speed of
58.8 letters per minute. In the second position with the
head bent extremely forward, twelve children used the over
approach and received the score of 3.6, with a speed of 65
which Just meets the norm for the grade. In the same
position but with the under approach, the score was best,
being 3.9. The speed was Just satisfactory, being 64.8,
falling short of the norm by .2.
The best final results come under the second position,
under approach, with a total average score of 3.7 and a
speed of 57.6 letters per minute.
•
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TABLE XV
POSITIONS OF THE WRIST AND SCORES FOR EACH
Frequency L-Q, scores
Posit'Lon 1 — l
Grade
4 4 14- 7 3.0 5.0 o.l
5 1 11 2 <<•LO 3.3 3.0
6 3 24 10 5.5 5.6 3.6
Total 8 49 19 9.9 9.9 9.7
% 11 64 25 5,3
A
3,3
veragei
3.2
5
Wrists were held in three positions in relation to
the desk: flat (— ), at a slanting angle ), and at
right angles ( I ). Eaoh position was used In each grade
with quite consistent results. In fourth grade, both flat
and slanting positions scored 3.0, while the right angle
position scored only .1 higher. Results in the fifth g£a&e
had a wider spread. The flat position scored 3.4, the slant
3.3, and the right angle 3.0. Sixth grade results were very
consistent. The flat position scored 3.5 and both the other
positions scored 3.6.
Eight children, or ll£, used the flat position, scoring
a total average of 3.3. This Is Identical with the score for
the slanting position which was used by forty-nine of the

children, or 64$ of the group. Nineteen children, 25$, used
the third position, obtaining an average score of 3.2. The
total averages were so consistent that there seems to be no
particular advantage in any one of the positions. Each
yielded a pretty good quality of writing.
TABLE XV-
A
COMPARISON OF QUALITY SCORE AND SPEED IN RELATION
TO THE POSITION OF THE WRIST AND OVER AND UNDER APPROACH
Position — \
Grade
Over Approach under Approach Ov )r Approach IT j
F L-Q,
score
Jyeed F L- l
score
> -eed F L-Q
Rnrirn
j eec F L-Q Ppeed
4 2 2.Q 44 2 3.1 35.5 11 3.1 45. e 3 2.9 48.5
5 0 0 0 1 3.4 47.5 6 3.3 54.6 5 3.5 65.8
6 1 4.3 64.a 2 3.1 65. 16 3.5 63.9 3 3.8 61.3
Total 3 7.1 loO.h 5 9.5
.
148.0 ro r6 9.9 164.3 L6 10.2. L75.6
Averages 3.6 54..r1 3.2 49.3 3.3 54.8 3.4 58.5
Over Approach Under Approach
!
F L-Q
score
opeed F L—Q
Score
3peed
' 5 2.9 42.3 5 3.5 41.5
: 2 3.0 62.8 0 0 0
l-o 3.6 64.9 0 0 0
I
17 9.5 170.0 2 3.5 41.5
3.2 56.7 5.5 41.5
F —Frequency
L-Q, scores—Legibility and quality scores
Speed —Letters per minute
2
. ;
-
-
•
.
.
.
The fourth grade used all three wrist positions, with
both over and under approach. With the wrist held flat
against the table, a score of 2.8 was achieved and only 44
letters per minute written. Both are poor averages. With
the under approach on the same position the score of 3.1
showed fairly good writing, although the speed of 35.5
letters per minute was extremely low. Those fourth graders
using a slanted wrist made a score of 3.1, indicating fairly
good writing. The speed is better than that for the first
position, being 45.6 letters per minute. This, however, is
still 4.4 below the accepted average for the grade. The use
of the under approach with a slanted wrist resulted in poor
quality score of 2.9, but the speed was fairly adequate—48.5.
The third position with the wrist at right angles and the use
of over approach resulted in a score of 2.9, or poor writing,
with the speed of 42.3 letters per minute—7.7 letters below
the accepted average of 50. With the under approach the
score was 3.5, but the speed of 41.5 was well below the grade
average.
Fifth graders used only the under approach with the
first position, receiving a quality score of 3.4 and a speed
score of 47.5 letters per minute—12.5 points below the ac-
cepted average of 60 for the grade. With the second position,
over approach, they received the fairly good quality soore of
3.3, but their speed was 54.8 letters per minute. For under
,:
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approach the score was the best made (3.5) and the speed was
well above the grade norm, (65.8). The third position was
used only with the over approach, showing fair quality but
good speed (3.0 and 62.8).
In the sixth grade the first position over approach,
showed very good results (4.3 and 64.5). With the under ap-
proach the quality was fairly good and the speed good (3.1
and 65). For the second position, over approach, the quality
was fairly good and the speed a little lower than the class
norm (3.5 and 63.9). Good quality but slow speed was shown
by those using the under approach (3.8 and 61.3). The third
position was used only with the over approach—with good
results (3.6 and 64.9).
The highest average quality score (3.6) was made by
those using the flat position of the wrist with the over ap-
proach. The highest speed (56.7) was made by those using the
wrist at a right angle position, over approach.

TABLE XVI
»
POSITION OF PEN AND PENCIL AND SCORES FOR EACH
requency L-
,
icores
os it ionic f— T <r- T
L-rt GO
4 15 5 5 .0 : .1 « • 5.4
5 5 5 5 r- r_O • ! .9 n
/-V
.
6 10 15 12 OCu 3.7 : .6 r R»-> • • 0.5
Total 25 20 5 10.0 10.0 • C 9.7
$ 37 50 26 6 «- • •- • * '
r e:-; ^o;
: .1
*
r ?
It was noted that the same position was used for both
pencil and pen in each individual case. There were four
general slants recorded,
,
represents the top end of the
tool pointing over the back left corner of the desk and over
the bicep. The arrow pointing to the left, <
— ,
represents
the tool pointing across the left edge of the desk. This
arrow
,
represents the tool pointing over the front
left corner of the desk. The fourth arrow, f > repre-
sents the tool pointing over the front edge of the desk.
The first position of the tool had the highest fre-
quency, being used by twenty-eight children or 37$ of the
group. They made a fairly gcod quality score (3.3).
Twenty-three children, or 30$ of the group, held their
tools in the second position. This group received the high-
'••
t
est average soore, 3.5, which indicates a pretty good quality
of writing.
The third position made the lowest soore, (3.1).
Twenty children or 26 of the group used this position.
Position four had the low frequency of five, or 6%
of the group. Their score was 3.2.
Each grade individually made satisfactory averages,
showing consistently better writing from the fourth grade
up through the sixth.

TABLE XVI-A
A COMPARISON OF LEGIBILITY AND QUALITY SCORES, AND
SPEED WITH OVER AND UNDER APPROACH AND TOOL POSITIONS
Position
r cle
iy •: ’oe.ch nder .norore Ove? appi oach Uncier At oroac
F- L-
2on
j_:C5C'
J
7? L-q
score
j 6 eel F L-Q.
score
opecc] F L-q
scon
Jpeed
4 6 '.3 42.4 7 r» r.O 42.0 5 2.9 170 q0(3 • « 0 0 i 0
5 0 0 0 5 r- r—* o G4.5 4 3.7 55 . G 1 4.4 55.
6 oC, 3.3 65,3 8 3.6 G1.6 11 3.6 62. 2 3.9 65.5
dotal 8 G. 6 107.9 20 10 cl 160.7 20 10.2 150.1 8.3 120.5
•
• 51.9 r rp• 56 o 2 e) • 4: 50. 4.2 60.3
os it ion \ 1
/_
c .1 GO.l 0 0 0 0 0 0 0 0 0
rt o .8 GO.. 0 0 0 1 2.8 51 0 0 0
g 1p r,* c* .65.9 0 0 0 2 3.5 65.3 0 0 0
I'otelS Pi 9.5 136.1 0 0 0 tD 6.2 116.’ 0 0 0
.-.ve:-: -os
• ,2 62.1 0 0 3.1 58.2 0 . 0
F —Frequency
L-Q, scores—Legibility and quality scores
Speed —Letters per minute
Fourth graders used only the first three of tool
positions. The first position, over approach, the poor scores
of 2.8 for quality and 42.4 letters per minute for speed.
With the under approach the quality score was satisfactory,
3.2, but the speed was only .4 better than that with over
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approach. The second position was used only v/ith over ap-
proach, netting the poor quality score of 2.9 and the ex-
tremely low speed of 32.5 letters per minute. Position
three also was used only with over approach, but with satis-
factory results for both factors (3.1 and 60.1).
Fifth graders used only under approach with the first
position. The quality score was fairly good (3.3) and the
speed was very good (64.3 letters per minute). For the
second position, over approach, the quality of writing was
good (3.7), but the speed was low (55.6), 4.4 letters less
than the grade norm of 60. The under approach score of 4.4
was very good, but the speed, 55, was quite low. Position
three was used only with over approach. It received a poor
quality score (2.8). However the speed was good (60.2).
Position four was also used only with over approach, and both
factors received low scores (2.8 for quality and 51 speed).

CHAPTER IV
CONCLUSIONS
Th9 number of handwriting samples analyzed in this
study was seventy-six. This number of oases is too small
to yield statistically significant differences, but the
analysis shows the following tendencies;
1. These left-handed children held their papers in
six different positions, but the majority of them used
position II (the same as right-handers do, with the paper
turned obliquely toward the left front comer of the desk);
position IV, (opposite to the right-handed position); position
t (the top edge of the paper parallel to the front edge of
the desk).
The frequency for each position was as follows;
II ( 36/0 ) , IV (2©^), I (17$), V (9$), III (#), VI (1^).
* ",
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2. Legibility and writing quality were approximately
equal in all writing positions. They ranged from I (3.2$)
to II (3.4$). Position VI, paper upside down, had the high-
est score (4.6$), but only one child used this position.
3. Slight differences in speed were noted for the
different paper positions. The speed in letters per minute
for position I was 57.9, and for V was 52.4. Position VI,
paper upside down, which had the highest score for legibility
and quality also scored highest in speed (68.5), but was used
by only one child.
4. 70$ of the children used over approach to their
writing, and 30$ used under approach, and there were no dif-
ferences for speed or quality between the two approaches.
Over approach Under approach
is slower and of poorer quality than writing with pencil.
6. All scores for quality, legibility and speed for
the various bodily postures were so very close that apparently
it makes no difference how the child sits.
7. Sinistrals do meet the standards set for right-
handers for speed and quality of handwriting.

APPENDIX
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School
4Y // Gr Age / Sex
[/n.-d£.
Carelessness, Fluency, Erraticness

PARAGRAPH TO COPY ON THE LINES BELOW,
Use your PENCIL v
Red showed Jack how to throw the long rope that
cowboys always carry with them. He twirled the long
rope round and round and then threw it right over the
head of one of the cows that was grazing near by* He
threw the rope again and again but he never missed.
Then of course Jack had to try, too. But the
rope was too big for Jack, and he missed every time.
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Name
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PARAGRAPH TO COPY ON THE LINES BELOW.
Use your PEN
\.
Singing Boy sat on the ground in front of the door,
singing softly to himself. He was turning over and over
in his hand a small blue stone. As he sang, he put the
stone carefully on the ground before him.
Then from a string about his neck Singing Boy took
another sky-blue stone. There was a smile on the dark face
of the Indian boy as he placed the two stones side by side.
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SUGGESTIONS FOR FURTHER STUDY
The results of this study of the effect of bodily
attitudes and paper positions on the quality of writing
that left-handed children produce, are interesting, but not
conclusive. They are consistent only in their inconsistency
!
It is evident that extensive further study should be made.
Following are some suggestions for such study.
I. An extended experiment : (Five or six years long)
A. Locale—choose an area where the population is more
or less fixed—not transient.
B. Grade and children—select first grade children who
are einistrals, who are likely to attend the same
school for several years.
G. Procedure—in one school system, use the under ap~
proach with paper position IV; in another system, use
under approach, position Ij in another, over approach,
position I; and so forth through the various positions.
D. After a complete and thorough discussion has been
held with each teacher, furnish each with written
directions.
E. Keep comprehensive records. Make periodic check ups.
Continue the experiment with the same children
through the sixth grade.

II. Do a similar study to the one presented here, but re-
strict it to sixth grade only. Including the fourth
grade brought down the averages, and perhaps did not
present an entirely true and clear picture.
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